University of Vermont

UVM ScholarWorks
UVM Honors College Senior Theses

Undergraduate Theses

2022

The Effect of the COVID-19 Pandemic on Body Weight in the
U.S.A.
Lindsay Williams

Follow this and additional works at: https://scholarworks.uvm.edu/hcoltheses

Recommended Citation
Williams, Lindsay, "The Effect of the COVID-19 Pandemic on Body Weight in the U.S.A." (2022). UVM
Honors College Senior Theses. 507.
https://scholarworks.uvm.edu/hcoltheses/507

This Honors College Thesis is brought to you for free and open access by the Undergraduate Theses at UVM
ScholarWorks. It has been accepted for inclusion in UVM Honors College Senior Theses by an authorized
administrator of UVM ScholarWorks. For more information, please contact scholarworks@uvm.edu.

The Effect of the COVID-19 Pandemic on Body
Weight in the U.S.A.
Lindsay Williams
May 9, 2022

Abstract
The COVID-19 pandemic has led to a global health and economic crisis with some unforeseen consequences such as the rise in obesity. This
thesis will provide a quantitative assessment of the effect of the pandemic
on food consumption and body weight in the United States. I will extend
the Ramsey (1928) Cass (1965) Koopmans (1965) economic growth model
to include the Schofield (1985) equation which connects food consumption
and body weight over time. I present theoretical results and run simulations of the model to describe the evolution of food consumption and
body weight in the United States as a result of the COVID-19 pandemic
in the short and long term. As a result of a decrease in the rate of time
preference, an increase in calories per unit of food consumption, and an
increase in the portion of consumption spent on food, I find that two years
into the transition, body weight decreases by 28.47 percent, 34.53 percent,
and 11.92 percent, respectively, and after the complete transition into a
new steady state, body weight increases by 22.53 percent, 14.47 percent,
and 37.6 percent, respectively. However, following an increase in risk aversion, body weight increases by 3.52 percent two years into the transition,
5.36 percent five years into the transition, and is unchanged in the steady
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state. These results provide a base for public policy recommendations.
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1

Introduction
The economics of obesity is a timely and important subject to study because

of its implications on a country’s economy. Research on the obesity epidemic in
the United States dates back to the 1990s when a noticeable increase in body
weight was observed across all regions and demographics in the U.S.A. The
Journal of the American Medical Association (JAMA) published findings on
obesity prevalence in the U.S.A. which prompted the director of the CDC, Jeffrey Koplan, to announce a need for national prevention efforts. In the report,
Mokdad et. al (1999) finds that obesity rates increased from 12 percent in 1991
to 17.9 percent in 1998. The American lifestyle of, “convenience and inactivity,” as Koplan put it, results in devastating consequences on health outcomes
which in turn impose a number of negative externalities on society as a whole.
Since that urgent call to action to combat the looming obesity epidemic, obesity
prevalence has skyrocketed in the United States. According to the CDC, from
2017-2018, obesity prevalence among U.S. adults was 42.4 percent.
The following graph comes from the 2017 OECD Obesity Update and shows
the historical—as well as projected—rates of obesity in a number of OECD
countries.

3

It is evident that many economically developed countries have experienced a
rise in obesity prevalance over the past five decades. It is important to identify
possible economic causes of this shift in order to make policy decisions to combat
the obesity epidemic that is plaguing many countries.
Obesity puts a great strain on the economy as there are very high costs for
both individuals and the health care system as a result of obesity. Overweight
and obese individuals endure higher health costs throughout their lifetime and
the cost of treating obesity-related health conditions is a multi-billion dollar externality every year in the U.S.A. The social costs are estimated to be as high as
$210 billion per year, and at the microeconomic level, obese individuals spend
42 percent more on health costs than non-obese adults (Mathieu-Bolh, 2021).
Another negative externality that is imposed on society is the costs associated
with Medicare and Medicaid for American taxpayers. When individuals require
medical services for obesity-related health consequences, federal programs like
Medicare and Medicaid subsidize many of these costs. These programs are
4

funded by general and payroll tax revenues from other Americans which is a
prime example of how obesity imposes negative externalities. In fact, in 2005 it
was estimated that over 88 percent of obesity-related health costs were covered
by third-party Americans in the form of these public health insurance programs
(Cawley and Meyerhoefer, 2012). Another microeconomic consequence is decreased productivity and income as a result of being obese. Cawley (2004) finds
that there is a correlation between body weight and wages, namely that a 10
pound increase in body weight results in a 2.8 percent decrease in wages for
women. This type of causal effect was not observed in men. This type of income loss is explained by decreased productivity as a result of being obese and
by discriminatory factors in the workplace. In the economic literature, relatively
little has been said on the effect of COVID-19 on food consumption behavior,
but this thesis will provide a theoretical and quantitative analysis of the effect
of pandemic-related changes in preferences and consumption behavior on body
weight, assessing both short-run and effects.
Theoretical models prove to be essential tools for simulating the evolution
of various economic variables over time, many of which have direct effects on
a country’s economic performance and population’s well-being. I will expand
upon a well-known theoretical model to simulate the effects of altered exogenous
variables in the economy. My model simulations use the Ramsey (1928) Cass
(1965) Koopmans (1965) neoclassical growth model which takes risk aversion,
the rate of time preference, the contribution of capital to output, population
growth, and technological progress as given. I augment the model by adding
the Schofield (1985) equation in order to connect changes in food consumption
and the preference for high calorie foods to changes in body weight. In order
to describe the evolution of economic variables for the U.S. economy since the
onset of the pandemic and subsequent economic crisis, I will simulate the model
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by changing parameters that have been affected by COVID-19.
To do this, the theoretical model is first calibrated to match the economy. I
will begin by calculating a number of economic indicators over a baseline period
of time before the COVID-19 outbreak in the United States. This data will
give me long term equilibrium levels of the economy before the pandemic and
will be used to estimate the model’s initial parameters. The majority of my
economic data will be extracted from the Federal Reserve Bank of St. Louis,
and a majority of my health data will be guided by figures presented by the
CDC. I will then simulate changes in the economy by altering the parameters.
First, a change in the rate of time preference will be investigated. When the
rate of time preference is low, it means that individuals prefer future consumption relatively more than current consumption. Early data indicates that during
the pandemic, consumer behavior in regions as a whole has changed—following
the same pattern as in previous financial recessions. Data from the Chan et
al. (2020) study tracks the social outing patterns from 58 countries from before
and after the World Health Organization (WHO) declared the pandemic. There
is an overall decrease in social outings to reatil and recreation stores, grocery
stores, and pharmacies after the declaration of the COVID-19 pandemic. This
change in time preference will be observed due to the fact that COVID-19 has
forced people to forgo certain activities and spending habits in the present for a
number of reasons—namely national lockdowns, restrictions, or contracting the
virus. It may also be the case that individuals delay consumption in the present
because they anticipate loss of income due to the pandemic and therefore want
to increase their savings. On the contrary, it could also be argued that people
have increased their rate of time preference given the uncertainty associated
with the pandemic. As we witnessed, there was a hoarding mentality because
of fear of total lockdown and not being able to access certain neccesities. These
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types of decisions value enjoying the present for fear of getting sick, not being
able to access neccessities, or dying in the future, however my analysis will focus on the opposite effect previously described considering that it seems to have
been the dominating effect. A low rate of time preference is also associated in
the real world economy to lower interest rates, which is explained by the Federal
Reserve’s decision to slash interest rates in order to encourage spending during
the Covid-induced recession.
Next, I will change the parameter for risk aversion. The exact amount by
which risk aversion will be increased will be based on data available in Luigi
Guiso’s (2015) work on the effects of the 2007-2009 Financial Crisis in the United
States, which relies on the Survey of Consumer Finances’ findings on household
risk preferences. The survey finds that risk aversion increases significantly from
the beginning of the 2007 financial crisis to the end, and I will use the specific
data from this survey to guide my calculations for how the U.S. is reacting to
the economic crisis that is occurring due to COVID-19.
Finally, I adjust parameters related to food consumption and the preference
for high calorie foods. A following study by Zeigler et al. (2020) examined the
period of self-quarantine at the beginning of the pandemic and the potential for
weight gain during this time. Many of the survey questions aimed to gauge the
effect of self-quarantine on food consumption. Some of the questions revolved
around topics such as the frequency of meals and snacking, the effect of stress,
anxiety, and boredom on eating behaviors, and eating in response to the sight
and smell of food. The survey found that 50 percent of respondents reported
eating more while feeling stressed and anxious, and 82 percent stated that they
ate more due to boredom during isolation. To capture this effect of increased
eating, I will increase a parameter for portion of consumption spent on food.
There has also been an observed increase in calorie-dense foods from food pur-
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chases in grocery stores since the onset of the pandemic. Thus, I will also study
the effects of an increase in the preference for high calorie foods on body weight.
After simulating changes to the economy with these parameter changes, I
obtain some unexpected results. I find that in the short run, as a result of
a decrease in the rate of time preference, an increase in calories per unit of
food consumption, and an increase in consumption spent on food, body weight
decreases. However, in the long run, new steady state body weight with these
parameter changes results in significant body weight gain. The largest steady
state body weight gain is as a result of an increase in consumption spent on food,
which is a 37.6 percent increase compared to an unaffected, initial steady state.
The only parameter change that results in a short term increase in body weight
is from an increase in risk aversion. After five years into the transition, body
weight has increased by 5.36 percent, but the new steady state body weight
converges to the same initial steady state body weight, indicating there are no
long term effects as a result of an increase in risk aversion.

2

Literature Review

2.1

Review of Theoretical Literature

Theoretical models aim at explaining why people become obese. The reasons why people overeat to an unhealthy point are described in the theoretical
literature on food consumption behavior. First, it can be observed that individuals have a bias towards the present. That is, individuals value the present
and short-term effects of their actions over the long-term effects. In the case
of overeating, this present-bias leads people to overindulge while consuming
food because the consumption at the time of eating yields immediate pay-off in
the form of energy and satisfaction. The immediate rewards are valued more
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than the future costs—such as decreased life expectancy and increased medical
costs—which explains why people continue to overeat to the point of obesity
(O’Donoghue and Rabin, 1999).
An additional perspective on the phenomenon of overeating is explained by
the impact of social influences on food consumption and body weight. MathieuBolh (2019) builds a theoretical model to account for the effect of social influences on food consumption decisions and behavior. The idea of social weight
norms plays a distinct role in an individual’s perception of a healthy weight. As
social norms of body weight evolve, societies develop a higher reference stock for
normal body weight. As obesity levels continue to rise and the average weight
of Americans increases, the perceived social reference weight is higher than the
physiologically healthy weight for individuals.
Philipson and Posner (1999) explain the phenomenon of low-cost, high calorie foods on food consumption and obesity. As technology advances, the cost
of producing such foods fall, thereby making them cheaper to the consumer.
This fall in production costs effectively lowers the price per calorie and therefore makes it cheaper for the consumer to purchase high calorie foods, which is
one possible explanation for the rise in obesity over the past 50 years. Another
explanation is a fall in the cost of energy dense foods and a simultaneous increase in the cost of nutrient dense foods such as fruits and vegetables. Between
1985 and 2000, the real price of fresh fruits and vegetables rose by 40 percent
while the price of soda fell by 23 percent (Pollan, 2007). This shift was due in
large part to the U.S. farm bill which provided subsidies for crops like corn and
soy which are notoriously used in the production of unhealthy, caloric foods. It
became simultaneously less expensive to consume high calorie foods and more
expensive to consume foods that benefit a healthy lifestyle, which is a possible
explanation for the drastic rise in obesity rates in the United States since the
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1970s.
Strulik (2014) concurs with the notion of decreased food costs as a result of
industrialization, and he goes a step further to say that this was the catalyst for
the obesity epidemic that we face in present society. While this initial drop in
the price of food—specifically in the 1970s and 1980s—led to the beginning of
a great rise in body weight, economists are still puzzled as to why body weight
continued to increase despite a slowing in the decline of food prices. Strulik
introduces the concept of social multiplier which continues to grow even as food
prices decline less rapidly. The social multiplier relates to the social acceptance
of being overweight which Strulik argues has increased significantly over the past
four decades as the world becomes more overweight and obese. While there are
many factors at play, the social multiplier amplifies the effect of low-cost foods
on body weight since disapproval for obesity declines and the reference stock for
body weight continues to increase.
Additionally, Lakdawalla and Philipson (2009) argue that as societies advance, the energy expended on production falls. After the Industrial Revolution
in the United States, workers were required to do less manual labor. At one
point in time, workers were essentially paid to exert energy and burn calories
through their work, but technological advancements have made it so production
requires minimal physical effort for the workers.
The rationality of food consumption decisions is a concept that many economists
investigate. In models with rational eating, individuals fully internalize the effect of net calorie intake on weight gain—or even behave as rational addicts—
knowing that their current consumption of food will trigger more consumption in
the future. Yaniv (2002) describes the phenomenon of rational eating through
his analysis of high-fat diets, citing the apparent contradiction between consumption choices that maximize utility and the consequences of high-fat diets
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such as heart attacks. His model examines an individual’s non-adherence to a
low-fat diet despite being aware of the negative—and potentially deadly—health
outcomes that are associated with unhealthy food consumption decisions. This
type of decision-making discounts future costs (i.e. heart attacks) at a higher
rate than present costs, which drives the consumer to make choices that deviate from diets that will be beneficial in the long-run. However, public health
policy can be utilized to incentivize individuals to self-protect through changing
their consumption choices towards low-fat diets. One such example is through
subsidizing the cost of emergency private health services.
The literature on stress eating suggests that during times of stress, individuals have a desire for energy-dense caloric foods. Chronic stress—which is
triggered by anxiety, depression, and alienation—is seen to increase levels of
cortisol which increases appetite. An increase in cortisol leads individuals to
increase their food intake which results in weight gain and—in the long-run—
obesity (Torres and Nowson, 2007). Kujawa et al. (2020) did a study to measure
stress levels in American adults and found high rates of depression and anxiety in adults as a result of pandemic-related stressors such as separation from
family, sudden income changes, and overall financial strain. As a result of this
increase in adult anxiety, it is not surprising to see an increase in calorie dense
food consumption during the pandemic.
Mathieu-Bolh (2021) draws a connection between times of economic stress
and subsequent stress eating. Her model shows that economic stress that is
associated with the pandemic can lead to both weight gain or weight loss. Her
model is the first of its kind to explain a theoretical connection between the economic stress imposed by COVID-19 and subsequent body weight gain. Sudden
loss in income associated with the pandemic leads to increased stress and disutility in individuals. As a coping mechanism, individuals increase high calorie
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food consumption in a phenomenon called stress eating. Increased consumption
of high calorie foods can be partially explained by the relatively low cost of high
calorie foods as described previously. This fact, coupled with a stress eating
propensity, leads individuals to be overweight even though they make rational
decisions. While a loss in income would typically be associated with a decrease
in consumption and therefore weight loss, Mathieu-Bolh’s model explains that
it can yield the opposite effect. The negative income effect is observed when
individuals have less than desirable wages as a result of unemployment from the
pandemic. Since high calorie foods are inferior goods, a fall in income can result
in higher demand for high calorie foods due to their inherently lower costs. The
loss of income also causes stress which helps to explain the stress eating effect
and intertemporal substitution effect.
Dragone (2009) develops a model of rational addiction to study food consumption choices and obesity. His model considers that rational individuals
make consumption choices that optimally trade off between the intertemporal utility from consuming food and the negative health effects associated with
obesity. However, there are shortcomings with this optimal tradeoff. Evidence
suggests that it is difficult for individuals to maintain a diet that will maximize
utility. As a result, eating behavior is subject to the influence of diets and binges,
and these consumption habits oscillate until a steady state is reached. He confirms the prediction that steady state equilibrium weight will always result in
overweightness regardless of whether or not poor food consumption habits are
observed. From his model, we see that steady state body weight is above the
level of physiologically optimal weight.
The health consequences associated with being overweight and obese range
in severity but can include complications such as hypertension, type 2 diabetes,
and a variety of cancers (CDC, 2022). Given the known negative health effects,
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there is a debate as to whether or not public policy should be implemented
to curb the obesity epidemic plaguing many developed societies. On the other
hand, there is a welfare concern associated with being too thin. Public policy
can be used to modify society’s perception of ideal body weight which can help to
combat issues related to thinness and conversely obesity. Dragone and Savorelli
(2012) investigate a model where individuals make food consumption decisions
given a complete understanding of the consequences of how food affects body
weight. The model suggests that even when the individual understands this
information, it will result in body weight that is either above or below the ideal
body weight, namely obesity or underweightness.
The prevalence of obesity in a society is dependent on a number of factors in
addition to making rational choices or not. Rich and developed countries tend to
have higher rates of obesity, while poor countries have lower rates of obesity. The
caveat is that, in rich countries, obesity is more prevalent among poor individuals
and less prevalent among rich individuals. Mathieu-Bolh and Wendner (2020)
show that this can be attributed to the negative income effect associated with
economic development. It can be observed that rich individuals have a lower
demand for high-calorie foods as their emphasis on a healthy lifestyle increases
with an increase in income. A static positionality effect suggests that individuals
with a lower socioeconomic status are less concerned with integrating low calorie
foods into their diets, which helps to explain why lower income individuals
tend to have a higher prevalence of obesity than rich individuals in developed
societies.
A rise in obesity overtime is explained by driving forces such as lower relative costs of food, the rationality of food consumption decisions, technological
advancements, and social interactions. We still lack formal models explaining
how body weight has been impacted during the age of COVID-19. I will use a

13

well-established economic model to simulate changes in the rate of time preference and risk aversion to understand the evolution of food consumption and
body weight in the U.S.A. during the pandemic, and eventually how society will
evolve in the long-run. Additionally, I will account for changes in food consumption by utilizing a parameter to capture the portion of consumption spent on
food and a parameter for calories per unit of food consumption to understand
these effects on body weight.

2.2

Review of Empirical Literature

As the United States continues to endure changing states of emergencies and
stay-at-home orders during the COVID-19 pandemic, the typical routine of most
Americans has been disrupted. With an increased time spent in confinement, the
observed changes in eating habits and weight gain are expected to be comparable
to time spent on vacation and holidays or in times of stress and anxiety (Bhutani
and Cooper, 2020).
During the pandemic, the main factors that are contributing to adult weight
gain are an increase in processed, calorie-dense foods, and a decrease in physical
activity: Bhutani and Cooper (2020) find that food purchasing trends illustrate
a shift in consumer choices which are aimed to adapt to the pandemic. Foods
that have longer shelf lives are inherently not as fresh or nutrient dense, but
people are purchasing more of such kinds of food for the fear of a total lockdown
or not being able to access a grocery store. A survey by the Centers for Disease
Control and Prevention (CDC) (2020) aiming to capture how food consumption
patterns have changed during the pandemic found that 41 percent of respondents
reported a decrease in their intake of fruits and vegetables, which helps to explain
an increase in preference for high calorie foods. O’Connell et al. (2021) analyzes
UK data of household food purchases over the course of the pandemic to find
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trends in calorie consumption. By the end of 2020, households sustained a
10 percent increase in calorie consumption versus a baseline period before the
pandemic. The authors argue that if this level of increased calorie consumption
continues post-pandemic, this could lead to a detrimental rise in obesity rates.
During the national lockdown, the period of self-quarantining led to altered
eating behaviors and increased stress and anxiety. The study by Zeigler et al.
(2020) looked into the increased number of Americans isolating at home and how
that led to modified eating patterns and ultimately weight gain. Of the 1200
participants, 91 percent reported increased time spent at home, and 22 percent
of the sample reported gaining 5-10 pounds during the months between March
and May 2020. Data suggests that weight that is gained during a specific time
period such as during the holiday season or summer vacation is not lost after
that period ends, so it is reasonable to assume that those who gained weight
during isolation will not return to pre-pandemic weight.
While little work has been done to understand the effects of the global pandemic on obesity in a modern society, data has revealed that a substantial
percentage of individuals have gained weight since the onset of the pandemic.
A poll from the American Psychological Association (2021) found that 42 percent of U.S. adults have experienced weight gain since the pandemic began,
averaging a 29 pound increase.
The empirical literature is still limited in its explanation of body weight
changes and shifts in food consumption during the COVID-19 pandemic. There
are some ideas on how the pandemic is affecting these empirical facts based
on previous contributions, but my contribution will focus specifically on food
consumption behavior and explain why we observe a long run increase in body
weight for most during the pandemic.
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3

The Model
The Ramsey (1928) Cass (1965) Koopmans (1965) (RCK) model is a widely

used macroeconomic neoclassical growth model. It initially is used to explain
economic growth as a result of capital accumulation resulting from the interaction of households and firms in competitive markets. The RCK model endogenizes the saving rate, meaning that the stock of capital in an economy evolves
according to the interactions of profit maximizing firms and utility maximizing
households. The foundation of my thesis builds off of the RCK model, but I
will augment it in a way to draw a connection between the pandemic, food consumption, and body weight. This will be done by including the Schofield (1985)
equation.

3.1

Firms

In the RCK model with exogenous labor, we assume that there are numerous
identical firms in the economy that produce according to a Cobb-Douglas technology of Y = F (K, L) where K represents capital and L represents labor and
is normalized to L = 1. The production function exhibits diminishing marginal
returns and constant returns to scale which satisfy the Inada (1963) conditions.
We can express the production function in its intensive form as F (K, 1) = f (k).
Firms sell output in competitive markets. Firms maximize their profits by
receiving capital from households. Their optimization program is:

M ax prof it = f (k) − ω − r(t)k(t)
k

(1)

where ω is the cost of hiring one unit of labor and r(t) is the rate of renting
capital. At the optimum:
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d(prof it)
=0
dk

(2)

f 0 (k) = r(t).

(3)

resulting in

As a consequence of behaving competitively, from equation (3), the rate of
renting capital is equal to the marginal product of capital.

3.2

Households

Similarly to firms, there are a large number of identical households in the
RCK model. Households supply one unit of labor, rent capital to firms, and purchase output in competitive markets. Households accumulate income through
wages and the return on their stock of capital. While firms maximize profits,
households maximize intertemporal utility subject to a budget constraint. The
utility function is given by

Z∞
U=

e−ρ(t)

c(t)1−θ
dt
1−θ

(4)

t=0

where θ is the coefficient of relative risk aversion and ρ is the rate of time
preference. The coefficient of relative risk aversion describes the tendency to
make decisions based off certainty levels and expected utility. Risk averse individuals will accept a lower payoff in exchange for a predictable outcome, while
risk loving individuals will accept high uncertainty for a greater payoff.
The rate of time preference is also described as impatience. The rate of time
preference describes an individual’s willingness to shift consumption between
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time periods, more specifically present and future consumption. Shifts in ρ and
θ are exogenous and play a large role in determining the consumption paths of
households.
The household budget constraint is given by:

˙ = r(t)k(t) + ω − c(t)
k(t)

(5)

On the right hand side of the equation, r(t)k(t) + ω represents household
income, and c(t) represents consumption. Subtracting consumption from income
gives how much households save. In other words, capital accumulation is equal
to savings.
Households face a no-Ponzi game constraint meaning they cannot borrow
and rollover debt indefinitely since they must adhere to the fact that lifetime
consumption is greater than lifetime resources. The constraint is given by:

lim e−R(t) k(t) ≥ 0

t→∞

(6)

which describes discounted wealth for households. Since debt cannot be
rolled over infinitely, the constraint can never be negative. Furthermore, the
stock of capital k(t) must be strictly positive to ensure subsequent economic
growth.
The model is solved with a Hamiltonian which yields the Euler equation
describing the tradeoff between current and future consumption. The Euler
equation is given by:
ċ(t)
r(t) − ρ
=
c(t)
θ
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(7)

3.3

Model Augmentation

I augment the RCK model to ultimately account for changes due to the
COVID-19 pandemic and to draw a connection between the pandemic, food
consumption, and subsequent changes to body weight.

3.3.1

Schofield (1985) Equation

The Schofield (1985) equation explains body weight gain as a result of net
calorie intake. The equation is:

ẇ(t) = β c cf − β w w(t)

(8)

where β c is calories per unit of food consumption (energy density) and cf
is food consumption. In order to connect overall consumption with food consumption, a parameter γ is introduced which describes the portion of total
consumption spent on food.

cf = γc(t)

(9)

Energy expenditure (i.e. calories burned) is described by β w w(t) where β w
is Basal Metabolic Rate (BMR) and w(t) is body weight.

3.3.2

Government

In order to simulate a model that represents the U.S. economy, government
spending must be taken into account because it represents a significant portion
of total GDP. To keep the model simple, it is assumed that the government is
constantly balancing their budget sheet, such that:

G=T
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(10)

where G is government spending and T is taxes paid by households.
Taxes are introduced into the equation for the evolution of capital accumulation since they decrease consumption.

k̇(t) = r(t)k(t) + ω − c(t) − T

(11)

The equation that closes the model is the goods market equilibrium is given
by

y =c+i+G

(12)

where y is output, c is consumption, and i is investment.

3.4

Equilibrium

In equilibrium, individuals choose c and k given prices and initial wealth
endowments. Firms choose k to maximize profits given prices. Additionally, all
markets clear. The macroeconomic equilibrium yields the following dynamics
in c and k:
ċ
f 0 (k) − ρ
=
c
θ

(13)

k̇ = kf 0 (k) + ω − c − T

(14)

Once we know the evolutions of consumption and capital, the Schofield
(1985) equation gives the evolution of body weight w.

ẇ = β c γc − β w w

(15)

We solve this system of three equations in the steady state when ċ = 0,
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k̇ = 0, and ẇ = 0. When ċ = 0, it follows that:

f 0 (k) = ρ

(16)

Taking f (k) as k α , after expressing the marginal product of capital, we can
re-write equation (16) as:

αk α−1 = ρ

(17)

ρ 1
k = ( ) α−1
α

(18)

c = kf 0 (k) + ω − T

(19)

Finally, solving for k gives:

Furthermore, when k̇ = 0,

After substituting equation (18) into equation (19) and utilizing the fact
that f 0 (k) = ρ from equation (16),
ρ 1
c = ( ) α−1 ρ + ω − T
α

(20)

Last, when ẇ = 0,

w=

β c γc
βw

(21)

Now that we have obtained steady state equations for capital, consumption,
and body weight, we can re-express body weight as a function of the model’s
parameters. After plugging equation (20) into equation (21), we obtain
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1

w=

β c γ(( αρ ) α−1 ρ + ω − T )
βw

(22)

This equation shows that steady state body weight is dependent on a number
of factors. Equations (18), (20), and (22), show that with k > 0, the steady state
equilibrium exists and is unique for a given set of paramters. The parameters
that will be adjusted to show the steady state impact of the COVID-19 pandemic
will be the rate of time preference ρ, relative risk aversion θ, calories per unit
of food consumption β c , and the portion of total consumption spent on food γ.

4

Theoretical Results

4.1

Steady State

I take partial derivatives of body weight in the steady state to determine
how changes in the economic parameters will influence changes in body weight.
First, from equation (22), I take the partial derivative of w with respect to ρ.
The result is:
1

∂w
∂ρ

As a result, the sign of

=

∂w
∂ρ

1 α−1
)
β c γ( α
βw

α

α
( α−1
)ρ α−1 −1

will be negative since the contribution of capital

to output, α, is less than 1 therefore the coefficient

α
α−1

will always be negative.

This suggests that there is an inverse relationship between the rate of time
preference and body weight, i.e. a decrease in the rate of time preference will
result in body weight gain in the steady state.
Next, I take the partial derivative of w with respect to θ.
∂w
∂θ

=0

It is evident by the steady state equation for w and by the partial derivative that the rate of relative risk aversion, θ, does not have an influence on
22

body weight in the steady state, however it is present in the dynamic system
of equations. Therefore, it will only influence the short term evolution of body
weight.
I will now determine how other factors in the steady state equation affect
the equilibrium levels of body weight. The portion of consumption spent on
food appears in the steady state equation for body weight and has the partial
derivative:
1

∂w
∂γ

=

ρ α−1
β c (( α
)
ρ+ω−T )
βw

Since the sign of this partial derivative is positive, it is evident that γ and
body weight have a positive correlation. An increase in γ leads to body weight
gain because the portion of consumption spent on food has a direct, positive
influence on net calorie intake which is evident from the Schofield equation.
Similarly to the portion of consumption spent on food, the calories per unit
consumption β c has the partial derivative with respect to w of:
1

∂w
∂β c

=

ρ α−1
γ(( α
)
ρ+ω−T )
βw

It indicates that an increase in the calories per unit of food consumption
results in an increase in body weight because β c has a direct and positive effect
on net calorie intake.

4.2

Dynamics

Phase diagrams show the evolution towards the steady states of capital and
consumption. Below, I first present the evolution of the economy towards the
steady state. Then, I show the effect of a decrease in the rate of time preference
ρ and an increase in risk aversion θ on the dynamics and steady state.
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4.2.1

The economy’s evolution

Figure 1: The economy’s evolution toward the steady state

The stable arms of the diagram show how consumption and capital evolve
towards the steady state values (k ∗ , c∗ ) depending on their initial level. Below
the locus k̇ = 0, more capital will be invested until a steady state is reached.
Above the locus, less capital will be invested until the steady state is reached.
To the left and right of the locus ċ = 0, consumption per effective working is
either increasing or decreasing, as indicated by the vertical arrows. To the left of
the locus, consumption per effective worker is increasing until a steady state is
reached. Conversely, to the right of the locus, consumption per effective worker
is decreasing until the steady state is reached. Putting everything together, and
after eliminating exploding trajectories that are inconsistent with optimality
conditions, a saddle path is obtained. When the stock of capital is below the
steady state, consumption and capital increase. When the stock of capital is
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above the steady state, consumption and capital decrease.

4.2.2

Effect of a decrease in time preference

In Figure 2, I show a decrease in the rate of time preference ρ.

Figure 2: Effect of a decrease in time preference
The decrease in the rate of time preference shifts the locus ċ = 0 to the right.
The phase diagram shows that the economy will evolve in the following manner: starting from its initial steady state, in the short run, consumption will fall
from c1∗ to a level slightly below c1∗ on the new saddle path in green. Then,
the economy will evolve along this saddle path towards its new equilibrium at
(k2∗ , c2∗ ) where we see that, in the long run, consumption and capital have
both increased. When the rate of time preference decreases, consumers shift
consumption to the future because they will accept higher utility in exchange
for delayed consumption. As a result of delaying consumption, households increase savings which in turn increases capital accumulation. As a result of this
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behavior, changes in intertemporal decisions can explain the increase in consumption, food consumption, and rise in body weight over time.

4.2.3

Effect of an increase in risk aversion

Next, I increase risk aversion and present the dynamic effects on the economy.

Figure 3: Effect of an increase in risk aversion θ

Figure 3 shows the intial economy evolves along the red saddle path and the
economy with a higher level of risk aversion evolves along the blue saddle path.
Supposing the economy is initially below the steady state, the initial jump in
consumption from the red to the blue saddle path shows that changes to risk
aversion increase consumption in the short run. After the intitial increase,
consumption grows at a faster pace on the new saddle path toward the same
steady state at (k1∗ , c1∗ ). This shows that when risk aversion changes, there
are short term effects but there are no long term effects. As a result, following
the increase in risk aversion, we expect an increase in body weight in the short
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term only.

5

Model Calibration
Defining the parameters of an economic model is imperative to test the valid-

ity of results from numerical simulations. To do so, economists use calibration
to match a model economy to an actual economy with empirical data.
In the literature, the terms ‘calibration’ and ‘fitting’ are used somewhat interchangeably. Vanni et al. (2011) explains it well when saying, “calibration is
not only a useful tool for estimating parameters, but also a way of dealing with
model uncertainty by testing and adjusting the consistency of the model when
compared with empirical data” (p. 46). In my thesis, the theoretical model will
be calibrated to match the economy. I will begin by calculating a number of
economic indicators over a baseline period of time before the COVID-19 outbreak in the United States. This data will give me long term equilibrium levels
of the economy before the pandemic and will be used to estimate the model’s
initial parameters. I will then simulate changes in the economy by altering the
parameters of risk aversion and the rate of time preference as described previously in order to establish new steady state values for food consumption and
body weight. I will also modify calories per unit of food consumption and the
portion of consumption spent on food in order to show the effect of paramets
directly influencing steady state body weight.

5.1

Data Selection

I calculate long term economic indicator averages over a specified period of
time in order to match the model steady state to those indicators. In my model,
I use a baseline period of 2002-2019 to find data on the real economy ratios in
the U.S.A. I find investment per unit of GDP (I/Y ) and government spending
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per unit of GDP (G/Y ) by using real-world data from the World Bank’s data
sets on expenditures as a percentage of GDP in the United States. Capital per
unit of GDP (K/Y ) comes from the King-Plosser-Rebelo (1999) assessment. I
find consumption per unit of GDP (C/Y ) from the Federal Reserve of St. Louis
data on Consumption Expenditures per GDP from 2002-2019.

5.2

Parameters

Baseline parameters for a number of economic indicators are calculated over
a long time period from 2002 to 2019. First, I calculate the contribution of
capital to output by utilizing the equation α = 1 − L/Y where L/Y represents
labor share per unit of output. Data on L/Y from the Federal Reserve of
St. Louis guides this result. Next, I estimate the rate of time preference ρ
by utilizing the Office of Management and Budget’s (OMB) assessment of the
discount rate in the U.S.A. The OMB has used a discount rate of 7 percent since
1992. The coefficient of relative risk aversion θ is extracted from Gandelman and
Hernandez-Murillo’s (2014) data collection from over 600 self-reported levels of
risk aversion in the U.S.A. Compared to other “developed” and “developing”
countries in this data set, the United States falls in the middle of the range
for risk aversion among 80 countries observed. I chose this data set because it
represents risk aversion levels during a period of time that does not have either
an exceptional recession or expansion.
Table 1: Parameters related to production and preferences
Parameter

Meaning

Value

α

Contribution of capital to output

0.399

ρ

Rate of time preference

0.07

θ

Coefficient of relative risk aversion

1.39
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I calculate the parameters related to body weight using the Schofield (1985)
equation along with data sets related to food consumption. The parameter γ
is found by utilizing the USDA (2020) data set showing the share of disposable
personal income spent on food expenditure in the U.S.A from 2002-2019. On average, the percentage of disposable personal income spent on food has remained
relatively constant over this time period at 10 percent. I find basal metabolic
rate (BMR) from the Anthanont & Jensen (2016) study of 757 participants
to determine the average BMR of 1665kcal/day. Individual food consumption
C f is found by dividing USDA data on average household spending on food
in 2002-2019 by the average household size of 2.9 people. W/C f is calculated
using CDC (2018) data of average American body weight in kilograms from
2002-2016 divided by individual food consumption. The parameter β c is calculated by using the Schofield (1985) equation written in the steady state to find
β c = W/C f ∗ β w .
Table 2: Parameters directly related to body weight
Parameter

Meaning

Value

γ

Portion of total consumption spent on food

0.10

βc

Calories per unit of food consumption

39.79 kcal

βw

Basal Metabolic Rate

1665 kcal/day

W/C f

Average body weight / Individual food consumption

0.0239

Data from author’s calculations

5.3

Fit of the Model

In order to test the validity of the model, I will compare the long term ratios
in the real economy to the steady state generated by the model. Table 3 outlines
the similarities between the indicators in the actual economy and in my model
economy.
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Table 3: Economic Indicators for Model Validation
Economic Indicator

C/Y

I/Y

G/Y

K/Y

Actual Economy

0.677

0.210

0.151

3.0

Model Economy

0.633

0.221

0.146

3.99

Comparing the model economy to the actual economy, it is apparent that
my model economy is a good fit. Some discrepancies could be described by the
fact that my model represents a closed economy, i.e. net exports (NX) are set
equal to zero. Given this fact, K/Y is overestimated because the real world
negative net exports are not taken into account. Since there is an overestimation, it results in more capital accumulation. My model does not introduce a
depreciation parameter, so the estimation for the value of capital is too high in
the model, which is another reason why K/Y is high. The remaining economic
indicators found in my model economy are almost exact matches to the real
world data, therefore I can move forward with finding quantitiative results for
the evolution of consumption and body weight towards the steady state.

6

Quantitative Results
This section describes the quantitative results I obtain by running my model

in Mathematica.

6.1

U.S.A. Transition to the Steady State

In this section, I present the quantitative effect of COVID-19 on the transition and long-term equilibrium with various time paths.
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6.2

A Decrease in the Rate of Time Preference

First, the rate of time preference ρ is decreased to reflect an overall decrease
in impatience. The consumer will spend less today and more tomorrow for fear
of experiencing unexpected changes in the labor market. The decrease in ρ
can also be associated to the decrease in the interest rates that occurred at the
beginning of the pandemic. Intertemporal choice forces the consumer to make
decisions about how they spend their money and at what point in time. Time
preference is decreased by a small amount, but the effects are quite significant.
The time paths for consumption and body weight are reflected before and after
the rate of time preference has been decreased from ρ = .07 to ρ = .06, where
the dashed line represents the initial steady state and the solid line represents
the final path.

Figure 4: Consumption time path with a decrease in ρ from 7% to 6%
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Figure 5: Body weight time path with a decrease in ρ from 7% to 6%

There is not readily available data to determine an appropriate magnitude
for the decrease in the rate of time preference, but my estimation results in a
reasonable change in consumption and body weight given what we’ve observed
from real-world trends in both of these factors. The phase diagram in Figure
2 captures the effect of a decrease in the rate of time preference which is that,
from the initial steady state, there is a short-run fall in consumption followed
by a long-run increase in consumption. This is represented in Figure 4 because,
initially, the level of consumption with an adjustment to ρ is below the initial
steady state level which shows that, in the short run, a decrease in the rate of
time preference results in a decrease in consumption. Further into the transition,
however, consumption increases to reach a new, higher steady state which is
evident from the phase diagram in Figure 2 as well. As the economy evolves,
holding other parameters constant, the following table shows the evolution of
body weight during this transition.
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Table 3: Transition to steady state body weight in the U.S.A. with a
decrease in ρ
Periods into transition

Body weight with

Percent increase from

ρ = 0.07 (kilograms)

initial steady state

2

79.9 kg

-28.47%

5

93.0 kg

-16.74%

Final steady state

136.87 kg

22.53%

To calculate the change a certain number of years into the transition, we
assume that date zero is the initial steady state. The initial stock of capital
corresponds to a certain consumption level on the new saddle path on date
zero as well. The initial steady state of consumption is 1.166, and the initial
steady state of body weight is 111.7 kilograms. These values are indicated by
the horizontal dashed lines on the time paths.
In the first two years into the transition, there is a decrease in body weight
by 28.47 percent as a result of the initial drop in consumption. In the short run,
it is evident that body weight is lower than average body weight until year ten
when the initial steady state is surpassed. Once the economy reaches its new
steady state, body weight increases by 22.53 percent.

6.3

An Increase in Risk Aversion

Next, risk aversion is increased. The exact amount by which I increase
this parameter is guided by the Guiso (2015) survey on risk aversion during
times of financial crisis. The survey finds that before the financial crisis in
2007, 31.2 percent of households preferred no financial risk. Three years later
in 2010, 47.35 percent of households preferred no financial risk. This suggests
that a financial crisis greatly increases an individual’s risk aversion. The level
of risk aversion increased by 51.76 percent from the beginning to the end of the
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Great Recession, so I used this same calculation to simulate how the U.S.A. will
react to the financial crisis that is occurring due to the COVID-19 pandemic.
This time, the dashed line represents the economy without a change in the
risk aversion parameter, and the solid line represents the economy with a 51.76
percent increase in θ.

Figure 6: Consumption time path with a 51.76% increase in θ
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Figure 7: Body weight time path with a 51.76% increase in θ
From the time paths, it is evident that an increase in the rate of relative
risk aversion has only short term effects and no long term effects on equilibrium
body weight. This is explained by the fact that θ does not influence steady state
body weight, as described in Section 3.1.
Table 4: Transition to steady state body weight in the U.S.A. with
an increase in θ
Periods into transition

Body weight with

Percent increase from

θ = 2.11 (kilograms)

baseline

2

69.17 kg

3.52%

5

78.03 kg

5.36%

Final steady state

111.7 kg

0%

As the economy transitions towards its steady state level of body weight, an
increase in risk aversion has a short-term and positive effect on body weight.
In the first two years of the transition, body weight increases by 3.53 percent.
35

Five years into the transition, body weight increases by 5.36 percent. This is
mirrored by the initial jump in consumption that is displayed in the time path
in Figure 3. When it reaches its final steady state, it is evident that a change
in risk aversion does not have an effect on steady state body weight since the
steady state body weight level with an increase in risk aversion is the same as
the steady state level without a change in risk aversion.

6.4
6.4.1

Other Factors Influencing Body Weight
An Increase in Energy Density

My model connects changes in food consumption and a preference for high
calorie foods to a change in body weight. These two shifts are captured by the
parameter for portion of total consumption spent on food and calories per unit
of food consumption, respectively. In addition to the effect of economic indicators like the rate of time preference and the rate of relative risk aversion, it is
imperative to show the effect of changes in food consumption behavior on steady
state body weight. The COVID-19 pandemic has not only influenced markets
and spending habits, but there have also been internal changes in American
eating habits.
The parameter for calories per unit of food consumption is increased to show
the increase in preference for high calorie foods. As explained earlier in the
review of the empirical literature, during times of stress there is an observable
caloric increase, and this phenomenon was observed during the first wave of
the COVID-19 pandemic. I increase calorie per unit of food consumption by 10
percent as a result of the increase in calorie consumption found by the O’Connell
et. al (2021) study.
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Figure 8: Body weight time path with a 10 percent increase in β c

Table 5: Transition to steady state body weight in the U.S.A. with
an increase in β c
Periods into transition

Body weight with

Percent increase from

β c = 43.77 (kilograms)

initial steady state

2

77.13 kg

-34.53%

5

85.3 kg

-23.63%

Final steady state

122.87 kg

14.47%

The quantitative results for this parameter shift show that, within the first
two years of the transition, an increase in β c leads to a decrease in body weight
by 34.53 percent. Five years into the transition, there is a 23.63 percent decrease
in body weight. Once the path reaches its new steady state level, however, body
weight has increased by 14.47 percent. This indicates that there are both short
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and long term effects of an increase in calories per unit of food consumption,
but the overall effect in the new steady state is an increase in body weight. I
did not distinguish between high calorie versus low calorie consumption in my
model, so the time path for overall consumption is not affected by this change.

6.4.2

An Increase in Food Consumption

The effect of an increase in food consumption is captured in my model with
the γ parameter. In a 2022 data set by the USDA, spending on food in 2020 and
2021 increased by 16.56 percent compared to the baseline years of 2002-2019,
so I capture this empirical fact with an increase in the parameter.

Figure 9: Body weight time path with a 16.56 percent increase in γ
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Table 6: Transition to steady state body weight in the U.S.A. with
an increase in γ
Periods into transition

Body weight with

Percent increase from

γ = 0.117 (kilograms)

initial steady state

2

98.39 kg

-11.92%

5

109.23 kg

-0.22%

Final steady state

153.7 kg

37.6%

Similar to the effect of an increase in high calorie foods, there are short and
long term effects of an increase in the portion of consumption spent on food. Two
years into the transition with an increase in γ, body weight decreases by 11.92
percent. After five years into the transition, there is a decrease in body weight
of 0.22 percent. The evolution towards body weight gain occurs relatively faster
than with a change to the other parameters. Similarly to ρ and β c , however,
the final steady state results in a large increase in body weight compared to the
initial steady state. By the time the transition is complete, steady state body
weight has increased by 37.6 percent. This is the largest overall increase in body
weight out of all of the adjusted parameters, which indicates that an increase
in γ is a driving force behind pandemic-related weight gain.
After making the adjustments to the rate of time preference, risk aversion,
portion of total consumption spent on food, and calories per unit of food consumption, the subsequent time path shows that the average body weight in the
United States changes both in the short run and the long run. It is evident from
the quantitative results that by the time the economy reaches its new steady
state levels of body weight, changes to the rate of time preference, calories per
unit of food consumption, and the portion of consumption spent on food result
in an increase in steady state body weight.
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7

Discussion
The quantitative results from my simulations run with Mathematica show

how the economy evolves with the pandemic. This information helps to predict
how the economy will adapt in the age of COVID-19 and will help to inform the
best policy measures to fight the obesity crisis which is amplified by COVID-19.

7.1

Summary of Results

As a result of modifying the RCK growth model with the Schofield equation,
my thesis presents consumption and body weight outcomes for the economy
with adjusted pandemic-related parameters. The quantitative results show that
changes to the rate of time preference, calories per unit of food consumption,
and the portion of consumption spent on food decrease body weight in the short
run, but increase body weight in the long run when a new steady state level is
reached. An increase in the level of risk aversion leads to a short term increase
in body weight, but there are no long term effects.
The first quantitative results that are generated are the effects of a decrease
in the rate of time preference. Within the first two and five years of the transition, body weight falls by 28.47 and 16.74 percent respectively. Body weight
remains below the initial steady state level until around year 10 when the economy approaches its new, higher steady state level of body weight. Once the full
transition is complete, body weight is sustained at 22.53 percent higher than
initial steady state body weight.
Next, risk aversion is increased by an amount comparable to a previous
financial recession. The results are that an increase in θ initially increases body
weight until the steady state is reached. Two years into the transition, body
weight jumps slightly and increases by 3.52 percent. After five years, body
weight has increased by 5.36 percent. Unlike the other parameters, however,
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risk aversion does not have long term effects on body weight so we see that
the new steady state body weight is the same as the initial steady state body
weight.
In order to capture the effect of parameters that directly influence body
weight, I increase calories per unit of food consumption and the portion of
consumption spent on food. An increase in β c can be interpreted as an increase
in energy-dense foods which is a pattern that has been observed during the
pandemic. Initially, body weight decreases by 34.53 percent in year two of the
transition, but once a new steady state is reached, body weight has increased
by 14.47 percent overall. Similarly, when the portion of consumption spent on
food is increased, there is a short run decrease in body weight followed by a long
run increase in body weight. Two years into the transition when γ is increased,
body weight decreases by 11.92 percent, but once the new steady state level is
reached, body weight is 37.6 percent higher than the initial steady state body
weight.
While the quantitative results are interesting, there are some limitations.
First, the model does not distinguish between a number of demographics such
as low versus high productivity workers, and high versus low income workers.
My model is simplified, but if I had more time I would show the differences
among these economically variable groups. Another caveat is that my results
may not fully reflect the real-world short term effects of the pandemic on body
weight changes. Two years into the COVID-19 pandemic, we’ve witnessed data
on both weight gain and weight loss, but the empirical evidence suggests that
the former is the dominating effect in the U.S.A. My model mostly displays
the opposite effect in the short term, and this may come from the fact that
the change in body weight is calculated starting from the relatively high initial
steady state body weight. However, when new steady state levels are reached
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in my model, all but one parameter results in an increase in body weight. As
a result, my model might be better suited to evaluate long term effects of the
pandemic on consumption and body weight.

7.2

Policy Implications

It remains a public debate as to whether or not the government should be
involved in consumption decisions especially when it concerns the American
lifestyle. At what point should the government intervene in our individual affairs? From the economic perspective, government intervention is justified when
there are market failures. The negative externalities that arise from obesity represent a market failure, and therefore constitutes a need for intervention.
From the quantitative results from the model, it is evident that changes
to parameters influenced by the COVID-19 pandemic put the economy on a
trajectory towards body weight gain in the steady state. In order to curb a
looming increase in body weight, policy tools can be implemented to encourage
food consumption choices that maximize utility in the form of healthy weight
outcomes. One such way to do this would be to regulate, to an extent, food
accessibility programs by the government.
As of January 2022, 41.2 millions Americans participated in the Supplemental Nutrition Assistance Program (SNAP), previously known as food stamps
(USDA, 2022). With the goal of reducing food insecurity in the U.S.A., this
largest federal food assistance program provides food purchase subsidies for eligible households. Recipients of SNAP receive an Electronic Benefit Transfer
card that is used to make food purchases at eligible grocery and retail stores.
However, per the program’s guidelines, SNAP excludes the purchase of hot and
pre-prepared foods which may have higher nutritional values given their inherent freshness. The program does not, however, bar consumers from purchasing
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junk food or heavily processed food with their SNAP benefits.
Data on health outcomes of SNAP participants is readily available: according
to a study by Whiteman et. al (2018), SNAP households had significantly
lower Healthy Eating Index (HEI) scores than non-participating households.
This finding suggests that the SNAP program does not encourage healthy food
consumption choices since the program itself can be used to purchase foods
despite their nutritional value. A study by Franckle et. al (2017) followed 298
million grocery store transactions to track the spending habits of SNAP versus
non-SNAP households. Over the two years of data collection, they found that
there were more SNAP transactions for sugar-sweetened beverages, red meat,
and cookies and fewer SNAP transactions for fruits, vegetables, and nuts or seeds
than the non-SNAP transactions. In essence, it is evident that SNAP benefits
do not encourage the purchase of nutrient-dense foods and its purchases may
contribute to the obesity crisis in the U.S.A.
As a solution, the SNAP program could be reworked to encourage households
to make food consumption decisions that will benefit their health in the long run.
By excluding products like sugar-sweetened beverages and highly processed food
from the program’s structure, this assistance program could help to curb the
obesity epidemic by discouraging the purchase of calorie-dense foods and instead
reintroducing purchases of hot and prepared foods. Additionally, the program
could be structured to allocate the household’s budget to certain nutrient dense
food groups. A resource allocated structure would encourage a budgeting system
for the recipients while also simultaneously encouraging a well-balanced diet. It
would be unreasonable to say that the government should dictate exactly what
SNAP recipients purchase, but a model like this would be a step in the right
direction towards getting the full benefit of the program and potentially slowing
body weight growth is anticipated with the results of my model.
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As the U.S.A. transitions into a new steady state post-pandemic, it is evident
from the quantitative results that shifts related to preferences and consumption
behavior result in changes in body weight. As a result of a decrease in the rate
of time preference and an increase in calorie-dense foods and food consumption,
body weight increases significantly between the initial steady state and the new
steady state. In the short run, increasing the parameter for risk aversion results
in body weight gain, but there are no long term effects on steady state body
weight. The results are important because the negative health and financial
externalities of obesity are extensive and will strongly influence future economic
prosperity and are more than ever a public health priority. Economic models
give insight into how the economy will develop, and despite the trajectories
for factors like body weight gain, there is still an opportunity to correct the
projections and prevent further economic distress from the obesity epidemic in
the U.S.A.
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